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mfhtitzmm&mmt. z.<nmF$&mm±izwcu %ti 

«b ft <3 S K¥S-fk*6#^ OS® * a ? ftflrcJBtt $ ft 
ffifE^^tiU tlSxi/nn;K|7-t>x|K- ;o 

f> ft * r t * t -t 4 &f£ie o 

[0 0 0 1] 

^Srffiv^Tft&TiJ'TM 7-7 h >; y ^XfflO^^U^ 

ta. 

[0 0 0 2] 50 
I ectro luminescence : £ITEL tEt) Sr?OfflLfc*l» 

[0 0 0 3] lOiVrfiELt^^fftLT 

-2>£i6<7>g|gh 7>W^ (thin film transistor : 
TTFTtlfif) rSltti47^r^7'vhV7^x 40 
aoS^tttt, *BLhUB«tt>*LfcTFTXOTEai* 

[0 0 0 4] ^SYt*6«Mi: L-T(i, ^Ox.li*#^ 10- 
1892521-^ $ tlh X 1 # 'J-fSKOH ftfltflg^t 

it> *) =» >?MttMi*ftfl: •> ^ > $#f|-gt* C V D (c 

hemical vapor deposit ion) feK <fc o TJSIig stfW 50 
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-n— tV >^£rfrofc&> RIE (reactive ion etc 
hing) ic J: ottl^ ?f ? LfctO* s fflv^<i>tLT 

[0 0 0 5] 

aft****, *o*»^^«#*W»S>«f**v *fc 

^'M 5 KBI<0K*$I±1 %- 3%SJSUtft4o t - 

^SUt^fiT Ltz *) , R««E A»±#-f 4 ft f O/p* 
^'MLIvs C<0^*t>, ±&0± -) fti£S1£<o^v> 

[0 0 0 6] — C VDftl- <fc -2> ESclEI fc R I E J: £ 

^+^-ft¥ffltt*l»-?»ii:^ilLv^ ^(c. RIECi 
4Mi yf/«'^ T*I4, ffijc. > •f - > mof|v^7>* c 

t^ffi-eiiftv^^ y^- > ^mo^*Mu^v^r (ite 
[0 0 0 7] ^-L-C. iOidt-TS^d^+^ftTS 

&.-tz>&m <r>mm - u-r 4 - 1 ^ass k ft ^ ^ , 

^-ft«^#te^#^Cfc*^ilL<ft^o *^ 

^mnmr-mfS.zfix^zfzib, mm^ifb^^^Tf: 
&m~ttLx&®iRizL% < , ^x.ifmis^tcmjpo 

ftir<o^^n^L, ttLfzttmzfio z b&mm 
Kft& 0 

[0008] -?-^r**5i?gii, i<oj:-7ftaasr»* 

[0 0 0 9] 
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*a*atr «ss-c«* s titzwmi tttrnm t . 

[ooio] ^wio^i^Sfgffii, ¥ffifb*6 

t**-e*4 0 znfztb. z^w-mtfommzmi =>-h jo 
«#•»■?«* Ltz z t r\ wmitmmm imm-tzm® 

£*U S^*^<^SK4&#fbmihS*t& 0 
[0 0 1 1J 

[ftwoaufcojeas] bit, *n^<^*^a^*ife<7> 20 
mmizm^xum-t *<> ft, ^c'-ca, ^ 

[0 0 1 2] HI (C^f^^fiJi, taixIf^Xtf** 
<OTFT2 75W!l^ct-l5lt'bttri3l) > 

l?Li^LTTFT2 U»«$ilfcEiK4 tf t R»te>il't' 30 
iJtK iOE«4 3&»*ElSBUiJtt***:«>ia£!ii:ft 

[0 0 13] *LT, «akBl3±»-tt» wOE^4 £S 

Mltlt 6 14, E& 4 Srffi*iitrtt]g-e?6»SSI 3 J:U»jft 

*M 6 a 14. S OG'Ptlttft (ttAHWU * 5 KSM* 
Jfi. 7* U >; *H) 0 4 -9 

m^xnbtiZtt&frb**), *lf>3- hgcOidfc 40 

^> 3-H6bli, ¥fflfb^S^6 a^5)«^iS:ffl 

^ria?niit i u Kffc->ya>, flftvy=r> 

(S i3 N4 ) , 7t*7rXy'j3> («-Si) i 
fcJ4BMfc7*'5-*A (A 12 03 ) *a£t«*m&fii 

^r. mmztzK&mm&Kmm$tir\,*2>o t fc, z 

[0 0 1 4] £0£?&#«lljftKfl|dt$*i£*HIMt 50 
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16 ICJ4, E&4 Uit-r*SflE7L7]PRlt&ft-rv>« 0 
fcrtfU S*?L7<*>«ja»i3- h«6 b-caifctiriJ 
*K ¥£fb&*ifg6 a<0±ffi»0 , »aSL7|*iCBttrH* t 

tub, 02U^1"4dt~, 7ttfblftfMC£$A8*L*:PI 
PSS7 a«3JKBHPOI*i«U, b** 
IStfbttTV^C: t U=Sr^ 0 ft, 02 Ui$v»TW\ 3gigc 

i*ztuzmife$ti2>zti*%<. jE-fiw>*^ts¥e.mm 

[0 0 15] ZLX, iO«iHL7S:^LT, SAUK 
ttK**lfc*UK\ *n*M*ll6±C*rttEL%?-l 0 
*»tt(t?»*irv»4 0 CWfflELffl 014, 0SX.I4* 

« i tR«ii*?.»**tikiHi-4±B»*a'e* 19 . 

»«?L7*^LTE»4^»«S*LfcT»*Sl 1, T 
SiSmfil 1 1 0«*SrlldttSR-CliHt<5>itfe«IMI 1 2 , 
TSCmSl l ±URt*fe*i.*:4MMI 1 3, z<o±mz& 

*trv»4» ft, iO*iEL«?l 0(4. 

looi6j*K, m3Ru ! m4<7)2:mmmmzm^x 

[0 0 17] 5feT, H3 (1) KSti^K, 0Ox.l4*iS 
W3ST9^*»?>ar*ai«l±»:#hAr- HOTFT2 
COTFT2 4:8^ ttg1?««R3 i»«t 

^c, z<nwmsk3 izzzxii.mmz%i&Ltzmwi 
iLzmi&Ltzfe, z^mmizfrLxTFTzizmmz 

FT2Hftli, f£OI@-CIJ*$*i*;£i8EL3r?-£ 
TFT2 t^«^1"^7ti6^tOr**<), t?Jx.l4*l. 0 

z<DW.&4(7>mmK &fci$cmz£utz>w{h<om±n 

[0 0 1 8] -^(C, H3(2)tc^i-4oU. ES4<0f 
J&tc4£Hfl£¥fift-r-2>£A!>K, ±g5t-Eia4^fiS: 

5ttfciftiwn3±u, E*4uj:4iaci*a*atf«» 
i4. ^aofttii*^? K3S»«>4r*o 

3 ±^<0¥fflfL*6^ 6 a WMf&it, :o«3fctt#'J -f 

5 K«r@<E®:3 2 0 0 r p raT* fc? > n - hfetCioT 

7" filer 9 0"C, 1 0^7'J ^-^Srff^o ■€• 
LT, yy^-^f^U43tt*¥Sfb^»§6 aOftttR 
1**2. 4^mgjSi:L. ico^fflfb^^6a(C4o 

[0 0 19] BL±?>&. S^a^fflv^T^fifb^^ 

6 alC^LT/^->S*«r«v^. S*gl5^^a«}S[»- 
MLXoSmi/Zl-Zo Z<0/*9 ->n^t\z^x\U fflz. 
«4fi« (rn*v*7M) S**S:5 
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5 

0 0 mJti"-5>o 

[0 0 2 0] '<*-V*#«0*Pfflfti»tt«6 a 

f£l}l£i: LT, TMAH (tetramethy I ammonium hydroxid 

e) 2. 3 8%*»ift («x««CS«&<k*MND-3) 

s«B*mi*3a«*K-*-4o 

[0 0 2 1] £l±0— a«'J V^7 7-f-&31tCJ:o 
T, WfbsffeliJf 6 a *jJr5SJ|jM*U'<*-->* r U S 

[0 0 2 2] 6 a 

tl 7 0Ct-6 0^Mt> 3 5 0tt-3 0»(OM 
Srffdo ft, #«*&KiStt*¥ffl1"i:«&li« 6 aOflgl? 
(±2. OjunvgJgt&t), £. <0¥fflfk^#^ 6 a K <fc o 

^cow-ma (/hmtw&<om;±fei&m) itmo. 3^ 
[0023] ;:t-, ^fflfblfrftJi 6 ad, 

fcl±&<, «3lte*J*fcfcvM»J&*ttM*«\ SOG (sp 
in on glass) IfioTt^,, fcfiU )S-7£1±£8f 

aft*** 6 a im&Ltiyuz z vw-mtmmm 6 a ± 

[0 0 2 4] £l±(OJ:o tc Lt, ¥ffl-ftif6^a 6 a tcPSJ 
P»7 a4r3g*Lfc«, H3 (3) Kjjt*J:-5K, in 
SB 7 aOrt«E**tr¥ffifl:ilMlW6 a^SmSc®*^ 
KK-C. 3-H6b«t5, lit-li, /7 X-7 
CVD(chemical vapor deposition) J: oTSSKbv' 
(S i 02 ) ^"bfc&n- hJi6 b*ffi.f£-rz> 0 
Zff)M. S$ntLtv7> (S i H4 ) S-O^mfb 

(N2 o) im^. mi&izmz3 2 or, /si&^ii 

5afl#*JE7j£5 0 P atcfS^L^fig^^ffdo * L 
x^^H^mil C:fli5 0 0nm) **-T*Blft-> 

[0 0 2 5] h@ 6 b±t;, 

^•?->£^X?UL-T¥ififbie«yf 6 aK®j£L£B§ 
PSP7 a<0«ffi<0r7- h@ 6 bSP^Sriy^V^* 
U Z<7)=i- hm6 bUSPSC7 bir^-T^o -<7> 
£*, 02i:/TbfcJ:-}»:, ¥Sl"b&fiS 6 a KBiSSft 
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HIP»7 b*«ia:it?»it*J:-5Ui-4o ifc, ^b->')^ 

jty?->$r, itzlty mz.im-7-y1tj*9 
> : CF4 ) K^-fiyf/yciorfffoti- 

[0 0 2 6] Wilt- «fc oT, Tfflfb^S 6 a OUttiS 

70 *6afc£:fc*«d=-h«6bfc*»f>fcaHWtt«tBt 
6tC, B»4Ua-i-4»SHL7*»)ft-r4o 

[oo2 7] ft, ¥-mtmmm6 auwa^n- h 

*?L7 0«W«ft»R6 0»*^rttli, ±«LfcfIi:lS 

& o 

[0 0 2 8] spfflffcttHWi::*- Hit «r*tT 

8-e*2 3-M*«*U »«?L«)rtSi:*2 3-l« 
iyf/tyj-tio CttKioT, Tffl-fbJfeSSOiaf 

[0 0 2 9] &±<7>£T*Jfm<7)*frhmiRZtitzJi&i 
SO ICfcoT, E«[4(Cit-r&«tt7L7«:H:(t^*n«4nR 
6*JB*Lfcfc, ^KidlCL-T, £0«N«IUR6Jl 
(i"tt>*>r7- M6 b±) (^IREL^l 0**Jft 
•f^o ft, IIT-li, -RltLTlSliCTW^* 

7fc7&£fem-t-* ±m%*m<o^« e l m^-imiR-rz® 

<, *«l«^«b7t: ; &^i)m-riSai!<0^EL«^ : Sr 

[0 0 3 0] Tc-f, H3 (4) U7r-ri:9tc, =r-h^ 
6b±(C £m (^xlfCr) frh%ZT®WMl 1 
40 £, «^?L7«r^LrE«4tc8S!$Hir^,t»tB-C-©fiSti- 
*o COTSf^Ml ll±, *^EL«^co^Si: LTffl 

[0 0 3 1] C?>TSB^«7£ffM1-"£>Kli, 7c-f, D 
CXs*v J-ftCioT, KJP2 0 0 nm<0?DA (C 
r) )K*fi£ffi|-r^o -O^, ^Jxlf, ^/N'y^TJ-^tL 
T7^^ (Ar) X/N- y ^^H^rtff^J^rO. 

2 Pa, DCtB**3 0 0 WirlS^LTJ&J&fcfirdo ^ 

50 c*T.lcJ:or^^ycU>'«^-->^$ix^^nA^ib 
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[0 0 3 2] ?nA»ox7f^yi:ii, ffiWim--t>) 
>?m. ^Ix.tfETCH-1 (=#fttlt (#) sis 

(cu) tSf (0 2 ) oS^#xtiv>4. 

(C, RIE (reactive ion etching) iff 7 i t "C, J§5 

1 cfllW)I8T»*ti±»ticOII©-> 3 - h Sr 

[0 0 3 3] ifcK, 04 (1 )t,zm-? X 1 Tumu 1 
1 ±t:p§Pgp 1 2 a U ^oTSP^E 1 1 <D^#* 

Sof^wi 1 2 *M&-t&o zo&mm 1 2 
v=i> (sio 2 ) im^&ztt-rzo 

[0 0 3 4] i««^S12S:MtSt:a, yfc-f, 09 
x.(f*A?y 9 »J >fi:iotiS2 0 0 nmco^Htv"; 

£0 ;<7)i/vxh-'^->'j-7X?i:lv>TK 
fty 'J a >l*i ? f > 4 i t ^ TSB«Sl 1-h 
»:HP»1 2 a£*U )5'Of^S*lTfft^i» 
fl2^o I^x^f^/cLTIi^ fflxtf? 
V & t 7 y ffcT > -7 A t O&^TkjS&Srffl V*7i -7 .x. 
-y hX^f^^ JfcliK7'fX7f>^^t# 

T'#* 0 ft, iOSiil 2I4, dHIKlDCr»*$ii. 
*Uf&<, i<o*6^S 1 2 *Rtt4£ t i:^T, TSB 
H«l 1 tJ-m<OXST*^*i-^±S|5«St<7)K<7)V3 

2*tt»tfc*frKli, itil 2<7>^Pgpi 2 a* 1 ** 
[0 0 3 5] #CK, 04 (2)(C^-fJ: 

vtoGmm 1 3 zm.f8.-tZo zom, mmm 1 2 o*§sg 

3T-ato^-2.J:d^-7^^A*l3:tf-r.i.w 

tx% Twwmi l&Gmmi 3 -e^Ka*?*.* x 0 

K-?Z>o tfc, iOfSil 3 14, idT*<Dll^^*B& 

[oo3 6] znxitcffim.oGmm 1 3<r>-mt tx 

J4, *t£iE?l&A>f t LTMTDATA (4, 4\ 4"- r- 'J 
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7* (Wf*7iXjP7iXjl,7 5 J) h >) y jl — JVT 
5>] £3 0 nmOWKML, ■ ttttjEftttiS* £ L- 
Ta-NPD [If* (N-t7f^) -N-7 jl — ^^t> v 
v>] ?:2 0nra^)|i:MU tiftHtLTA 
1 q 3 (8 - , ;y-^7A'5x7Att#) £ 5 0 n 

m nmm izmm. i xm v „ 

[0 0 3 7] ifc, 3 0*^|R3itCiJV»TJi. 

70 rttl. 0X1 O-'PaCiflEL/A ^*'-n: 

[0 0 3 8] 04 (3) IZTjii- X o U, 

*«» 1 3 Rvmmm 1 2 -tgpm« 1 4 

& 0 -<OJ:g&m«l 4(4, WISELSt^-olfcfttLrffl 
\<*btl2>ii<7>X\ fflz.lX-?y^isVAtmt<7)<&& (M 

g : Ag) -e««s*L* 0 ioxasmmi 

20 09x.(f 1 0 nmf«; t t-T-So ^> Z<D±&m&l 

[0 0 3 9] Z<DX 7%±&W.M1 4<om^WMiza^ 
tit, 7^^.->9A0. Ig>l0. 4 g M: 

H$trt*l. 0X1 0- 4 P a»ci-e«EELfc«> 
30 [0 0 4 0] J3LtOf£. ilC^Lfcioi:, XSP^M 

1 4±k, mmmumi szj&m-tZo zzxa, z<7> 
^yjyi.mmA\M (i n-zn-o mnmwmm 

fif^iZT^=f> (At) tm% (Oz) t Oig-g- 
(#«lfcA r : 02 = 1 0 0 0 : 5) <rfflv», Xs* 
y ^^H^rtJETjSrO. 3 Pa, DCaSTj^ 4 0 WlcfS 

40 ;gu m»2 o o nm<r>mmm&Wki 5*mmrtz> 0 

[0 0 4 1] fcLt<OJ:-?ULT, TSP^ffi (RME) 1 

1, *«^1 3. 1 4Rif&w%mm 

1 5 LX%Z,&®.(DmmE LfflO*, ^ 

ELt^i oi4, mmmmm6iz%.m.2titz&mi7R 

zm&4 ?T7>Lr#TFT 2 \Z&WiZf*.tzii<F>tti:Z>o 
[0 0 4 2] ttz. Vl±.<7)X7iZLX, «f f ? t Lt 

tstifbtitz&nmELm^i o izztizmm-tztztxD 

TFT2JiiLti47?r-(77l-'J 
50 ^g^<bit^o 
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[o o 4 3 j &.±umvtcmm<om^m.X'ii. 

ii6 a £3B hi 6 b t #K¥iI14K£;K.£)f !S 

z<7)¥jamz&nfzmni®mm6 ±i:«eli 

LSff^f-l 0(4, BWt*&-ttl-«*ifc**«»*il** 
U TUmU 1 1 -_t»«ffi 14^">3-F ^f»ih§ 

[0 0 4 4J W>k¥MW6aia^-H 
6 b *fc«*m-e»« Ltii X\ mWfr h 4 

5 6 b±i::!£tt'btLfc*tj8EL35t : J : -l Offl^o*"^*^ 
i>f,*fELf?l Offll-OTK^&mt^lh^ttSo 

auisM, RtfftweftUBLro^rfSEL*^ i 



(6) mm 2 0 0 1 - 3 5 6 7 1 1 

*o 

[0 0 4 5] ifcx »W«8*R6tCttHt"E>*ifc3>^^ 

h*-*7 0_httK*rttEL*T-l O^ECUA: 
iSfiboTt, £Otf«ELJl5iPl O<0"RSEKJ:*# 

f t * Kit-r i> z t u * * » 

[0 0 4 61 JELhOJ:d»cLT#e>*L/S*S^I« 

j&K-eniipi l k * # * m.mm'f- (*ir 

XlK^+UiSIt* 1 0 0«*miE»&O|&#ttK* 
*Lfc#ttEL*^UHLT±|B*tt*ai5feLfco 

EL*?-UHLr±E*«[*ai5eLfc« TIES 1 UI4, 
[0 0 4 71 















8 . 9 V 


3 9 mA/cm 2 


9 9 Ocd/m 2 


9 5 5 cd/m 2 


ttmm i 


8 . 9 V 


3 9 mA/cm 2 


1 0 0 0 cd/m 2 


9 7 0 cd/m 2 


tt&m2 


11. 2 V 


3 9 mA/cm 2 


5 6 Ocd/m 2 


2 7 O cd/m 2 



[oo4 8i z.<o3k\\zm*i s )\^ wnmmn^nm. 
<o%®e l*?m\ mmRifitmt i o**e Ltf 

ill; «fc &*®E L X?-a#f bPMMb $ it* - fc d^S-r* 
a t Jt& L i "J «r>|6j_Lj&*ia e, ttx v»4 c t ri*5SE 
[0 0 4 9] Jfc, 1 0 0 f%WlMmik<D»gt ( 1 0 0 h 

r&omm at&r&t, elj*?--c 

C0*«E L 35^(4, XJiMKOrjtKfl 1 0*«E 



50 **««!>fE^**UUv»T»4, ¥ttfl:fMM±£3 

^^<b*^EL#?-ffl^<7)7K^SS:ffi* ? ttlx.«b*t, gta 

[0 0 5 01 

i Kif, w-mt&sm ta-ni o#e»jt^ e> * & 
t*tcR?i(c j: z>£iti&iik-?2> ztimm~% 

[m®<7)fii*^BiWl 

[fail *»Wo«*««o-«j««tSrr»fiiiH"e* 

[1321 *£iBo£E^§Sa<0-»*W£^1-HSB¥ffl[2 
50 -C^^o 



t 



t 
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[0 3] **«»o«*§6*^«ii#«*^"rBfiiixe 
1 (-toi) -e*& 0 

[H 4 ] *Ml^)«fgttoSilfIJ/TtlfIIS 
H (*02) "C*& 0 
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l 4 -EM. 6"-*Mfc1HK* 6a-¥flft« 



[Hi] 



6 /irom&s io 

M 13 / /_ /i3 



10 W**E L^T 





6a m*iV&m 



2 1 SIS 



[B3] 



(i) 



<2) 



(3) 



(4) 




(1) 




13 Vn 13 Vll 13 V 1 ' ? 



(2) 




(3) 
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(8) 
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(51)lnt.CL 7 

H 0 5 B 33/14 
33/26 



F I 
H 0 1 L 



29/78 



6 1 9 A 
6 2 7 A 



t-7*-K<##) 



F 9 - A (##) 3K007 AB1 8 CA01 EA02 



5C094 AA31 BA21 CA19 FB01 FB02 
5F058 AA06 AB07 AD04 AD10 AD11 

AD12 AF04 AG01 AH02 BA09 

BD01 BD04 BD05 BD10 BD19 

BF02 BJ02 
5F110 AA14 AA18 BB01 DD02 NN03 

NN22 NN23 NN24 NN27 NN34 

NN35 NN36 QQ19 
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